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Predictive Model for Effect of Temperature on the Growth of
Vibrio parahaemolyticus
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Abstract; Predictive food microbiology is considered to be an effective tool for preventing the
contamination of aquatic product from pathogenic microorganism. In this study, the growth
characteristics and predictive model of Vibrio parahaemolyticus (V. p for short) at different
temperature was studied by using the method of predictive microbiology. Growth curves were
obtained at 4~40 ‘C. and foud that the Gompertz model fit at 10~40 ‘C with representation of
experimental curves which are typical sigmoidal. The Monod function was below 10 'C. The
variations of growth rate with temperature were modeled. and predicted that: the minimum,
maximum and the optimal growth temperature is 5.5 'C, 47.3 'C and 34.6 ‘C,respectively. The
validity of the predictive model was further evaluated under controlled laboratory conditions.
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1.1 LEEH%

Bl I ¥ 98 8§ (Vibrio parahaemolyticus)V.
pl. 2164, W FHERER L BHAMEE P L.
1.2 ZTRH/EEE

TCBS K557 2, L ¥ i 520 BB 32 il 0o 4R 42t 5
EOM BAEELZE RN RAR &6 @,
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1.3 XBAH*%
1.3.1 @AegiEi  (F T, % 5 m v UK B
FHrE 3 g/dL BALHE AMKIEFEEH,30 CHER
24 h, WA BIE MyE R AL EERRE S
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1) TCBS 555 - i IR AL HI L BABL Y
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A, B R ¥ELE 0. 90 LA k. #E 4~10 CHY,
Gompertz ¥ FFl Logistic MBI E ST A& . W
Linear B ATLIE G B MK, EMHRXIEHHFE
0.90 Bl E,

BBK UL, BI A MM ZE 10~40 CHEBEIN,
Xt F 7] — &4 K i 2R » Gompertz A S W H X R
5 Logistic # &l & MM X & M 2 ® /A,
Gompertz B4 A B HE K4 40FE 10,14,33 CHE#g
KHARBE THE /D, i Linear £ 8 i 4 X35 B &
B/ NBIR T Z % F, Logistic BRI R R
F#£ 5 Gompertz BT R F EME MR,
il Linear EE B R HHFER K. TR, #
10~40 C i}, Gompertz £ & #] Logistic i % X} B
FOEREEKMEOBUEERRE, MAE 4~
10 Chl Bl MEREEREGK B HAFAIEK, A



264 £ % 5 £ H #H K F # % 28%
Gompertz I Logistic # B Ll 4, 1 Linear & HEHEER.
*1 BBROMMEEKMRHEIT ST

Tab. 1 Statistical-analytical data for growth curves of V. p

- MERM - Bl % 19% % MSE
HE T/C Gomp. Logis. Linear Gomp. Logis. Linear
4 - - 0.9165 - - 0.337 8

7 - - 0. 9094 - - 0.299 8
10 0.942 0 0.941 0 0.828 5 0.159 9 0.161 2 0.434 3
14 0.937 0 0.936 7 0.935 2 0.267 8 0.268 3 0.253 9
17 0.953 4 0.954 8 0.947 7 0. 407 4 0.401 4 0.406 3
20 0.9513 0.954 2 0.947 5 0.619 8 0.602 0 0.601 8
24 0.9253 0.934 3 0.8011 0.712 0 0.669 1 1.0711
27 0.990 8 0.993 3 0.725 5 0,201 3 0.171 8 0.955 4
30 0.986 8 0.989 3 0.720 8 0.236 2 0.212 8 0.946 5
33 0.963 6 0.963 0 0.646 6 0.3939 0.397 3 1.066 6
37 0.972 6 0.9801 0.6115 0.451 6 0.386 1 1.437 9
40 0.993 8 0.994 1 0.8159 0.1850 0.180 4 0.877 8
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Fig.1 Growth curves of V. p fitted with Gompertz(a)
and Logistic(b) models at 30 C
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Tab, 2 Values of parameters 4, u,, and A of V. p obtained from the Gompertz, Logistic and Linear regression functions, respecti-

uely
B BH AR F AR B )£ MSE 1g A/(cfu/mL)
WBE T/C Gomp. Logis. Gomp. Logis. Linear Gomp. Logis.

4 - - — - —0.1117 — -
7 — - — - —0.0899 — -
10 29.787 2 35.366 8 0.098 7 0.0717 0.052 2 4,643 7 4,542 9
14 39.571 8 43.278 6 0.066 9 0.050 0 0.082 2 8.164 6 7.616 8
17 19.972 1 20.813 2 0.126 6 0.084 0 0.156 6 9.745 4 8.818 0
20 8.642 0 7.940 3 0.2151 0.112 8 0.247 1 12.012 5 9.878 9
24 4,440 3 4,708 3 0.405 2 0.3011 0.176 2 7.878 6 7.773 5
27 3.8183 4.725 1 0.4817 0.412 4 0.128 7 7.492 4 7.470 8
30 3.8675 4,798 9 0.481 2 0.410 4 0.125 8 7.418 2 7.397 8
33 4,140 3 4,610 2 0.455 6 0. 365 6 0.144 1 7.723 8 7.6617
37 3.1892 3.126 2 0.532 6 0.396 2 0.176 1 7.677 5 7.600 7
40 4,137 0 4,988 3 0.4551 0.401 4 0.146 3 7.493 7 7.458 5
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Fig. 2 Data of the growth rates of V. p modeled by Rat-

kowsky and the fitting curves
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Fig. 3  The residual graphs: the comparison of the

growth of V. p and prediction model
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